of the macroscopic alignment of mesophases into the solid state.
The substances used in our investigations displayed a pronounced smectic polymorphism :
(metastable supercooled phases in parentheses, melting point 386 K). 3) N -(p -pentoxybenzylidene) -p -hexylaniline (transition temperatures are given in Kelvin). All three compounds can be considerably supercooled.
In all cases the substances have been oriented in a magnetic field of about 0.75 T by heating them up into their isotropic or nematic phases, resp. Then they have been cooled down in the magnetic field at least to the smectic A phase (mostly, however, down to room temperature), removed from the magnetic field, and kept at room temperature. Since 50-6 was still in the supercooled smectic G phase at room temperature it was crystallized by putting the sample tube into liquid nitrogen (77 K) for a few minutes. Figure 1 presents the proton NMR spectra (vo = 32 MHz) for TBPrA. In figure la are shown the spectra of the smectic A phase after cooling the sample in the magnetic field from the nematic phase. The doublet peak splitting fairly well obeys the wellknown P 2 (cos ç) dependence (9-angle between magnetic field direction and director of the smectic A sample). Heating up this sample into the smectic A phase (same temperature as in figure la) one obtains the spectra represented in figure lc. Again one observes a quite clear angular dependence, very similar to that of figure la. However, the quality of the alignment is not as good as after cooling directly from the nematic to the smectic A phase, which can be easily determined from the maximum splitting which is, especially distinct from the linewidth at the magic angle. The maximum splittings differ by about 14 %, and the linewidth at magic angle orientation is now about 1.6 kHz compared to about 680 Hz after cooling from the nematic phase. Furthermore, the magic angle orientation spectrum of figure le is distinctly broader at the bottom (as measured, e.g., at one eighth of the maximum height) than that of figure la.
To estimate quantitatively the degree of loss of the homogeneous parallel orientation of smectic A domains, the proton NMR spectrum of TBPrA has been simulated using the spectra calculation programme described elsewhere [8] .
For the determination of the decrease in the overall parallel orientation of the domains a simple procedure has been applied : the real distribution of domain orientations was approximated by superimposing a perfectly aligned portion (characterized by the spectrum for lp = 00 of figure 2a), and a totally disordered one (corresponding to the polydomain spectrum of figure 2b). Comparison with the experimental Fig. 2 Similarly, the two other substances have been investigated.
In figure 3 are presented the spectra of TBBA as obtained only about 30 min. after crystallization. There are only minor differences in the angular dependences of the sample after cooling directly from the nematic into the smectic A phase (Fig. 3a) and after heating up from the solid phase (Fig. 3c) . (Fig. 3b) . Figure 4 provides the same information for 50-6 where the sample has been investigated about four days after removal from the magnetic field. It has been crystallized by dipping the sample tube into liquid nitrogen (77 K). In this case the distinction between the two sets of spectra for cooling from the nematic state (Fig. 4a) and for heating from the solid are more evident, even from the spectral lineshapes alone.
Obviously there is a broader distribution of director orientation in the smectic domains for the case of melting an (oriented) solid phase into a smectic one, compared to the usual procedure of cooling a nematic phase into a smectic phase in the presence of a magnetic field.
Certainly there arises the question of whether we can be sure we have really produced solid phases.
There exist some strong indications for this conclusion :
i) The aligned solid phases had the same appearance as totally disordered solid phases of the compounds described above and of other compounds.
ii) The NMR spectra of the solid phase differ from the spectra of all other phases exhibited by these compounds.
iii) The T1 (longitudinal) nuclear spin relaxation time of the solid phases ( [3] .
The original alignment of the sample should, of course, be obtained also by an electric field.
Something similar as the above-described effect seems to have been observed independently by Diele [7] .
